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This invention relates to self-curing synthetic polymers
and more particularly pertains to interpolymers contain-
ing units derived from a mixture comprising a lower
ester of an alpha,beta-olefinically unsaturated monocar-
boxylic acid, an alpha,beta-olefinically unsaturated nitrile,
an alpha,beta-olefinically unsaturated carboxylic acid and
an N-alkylol derivative of an olefinically unsaturated
polymerizable carboxylic acid amide, latices of same and
to the method for preparing said interpolymer and lat-
tices.

Synthetic polymers of esters of aplha,beta-olefinically
unsaturated monocarboxylic acids, such as ethyl acrylate,
are well known and have established commercial utility.
The known polymers, however, are not particularly use-
ful, per se, as coating agents, adhesives and the like. It
is the usual practice to compound thermosetting resins,
tackifiers and the like with the aforementioned well
known synthetic polymers when they are to be used in
coating and dipping applications, especially when good
solvent resistance is mnecessary. The particular com-
pounding formulation required for a given application
may vary greatly. It would be highly desirable to ob-
tain a single homogeneous polymeric composition which
is stable for long periods of standing and can be used in
numerous coating and impregnating operations to give
superior products with little or no change in formulation.

Accordingly, an object of the present invention is the
provision -of modified synthetic polymers, primarily of the
acrylate ester type, which in addition to their inherent
superior heat and light aging properties also have unex-
pectedly good adhesive properties. Another object is the
provision of mnovel synthetic polymers which can be
readily deposited on or in a substrate material and sub-
sequently insolubilized by moderate heating. Another
object is the provision of novel, stable synthetic polymer
lattices which are useful in dipping, impregnating and
coating applications. Still another object is the provision
of novel coated and impregnated leather, paper and non-
woven fabric articles characterized by their high strength
and unexpectedly good aging properties and solvent re-
sistance. Yet another object is the provision of a method
for preparing the aforementioned novel synthetic poly-
mers, the latices and articles coated and impregnated
therewith.

The accomplishment of the foregoing and other objects
will become apparent from the following description and
examples, it being understood that many modifications
and changes can be made in the products and processes
disclosed herein by those skilled in the art without de-
parting from the spirit and scope of this invention.

We have discovered a novel composition comprising
an interpolymer composed of units derived from a polym-
erizable mixture of (1) from about 90 to 99.8% by
weight of at least one lower alkyl ester of an alpha,beta-
olefinically unsaturated monocarboxylic acid, (2) from
0 to about 5% by weight of an alpha,beta-olefinically
unsaturated nitrile, (3) from about 0.1 to 5% by weight
of an alpha,beta-olefinically unsaturated carboxylic acid
and (4) from about 0.1 to 5% by weight of an N-alkylol
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amide of an alpha,beta-olefinically unsaturated carboxylic
acid.

The lower alkyl esters of aplhabeta-monoolefinically
unsaturated monocarboxylic acids embodied in this inven-
tion are of the type

OHF(I:—COOR'
R

wherein R is a member of the class consisting of hydro-
gen, an alkyl radical having from 1 to 4 carbon atoms,
a halogen, and a cyano group, and R’ represents an alkyl
radical havings from 1 to 4 carbon atoms. Representa-
tive monomers of the foregoing type are methyl acrylate,
ethyl acrylate, the propyl acrylates and the butyl acrylates;
methyl methacrylate, ethyl methacrylate, the propyl meth-
acrylates and the butyl methacrylates; and methyl eth-
acrylate, ethyl ethacrylate, the propyl ethacrylates and
the butyl ethacrylates and the like, Preferred are the
monomers of the above formula wherein R is hydrogen.
Most preferred is ethyl acrylate. '

The alpha,beta-olefinically unsaturated nitriles useful
in the interpolymers embodied herein are preferably the
monoolefinically unsaturated nitriles having from 3 to
10 carbon atoms such as acrylonitrile, methacrylonitrile,
ethacrylonitrile and the like. Most preferred are acrylo-
nitrile and methacrylonitrile. ) '

The alpha,beta-olefinically unsaturated carboxylic
acids useful in this invention are those having from 3 to
6 carbon atoms, representative members of which include
acrylic acid, methacrylic acid, ethacrylic acid, mesaconic
acid, citraconic acid, sorbic acid, maleic acid, crotonic
acid and the like and anhydrides thereof. = The preferred
monomeric acids are the apha,beta-monoolefinicaily un-
saturated carboxylic acids. The most preferred are -the
atha,beta-monoolefinically unsaturated monocarboxylic
acids, particularly acrylic and methacrylic acids.

The N-alkylol amides of alpha,beta-olefinically unsatu-
rated carboxylic acids embodied herein include those
having from 4 to 10 carbon atoms such as N-methylol
acrylamide, N-ethanol acrylamide, N-propanmol acryl-
amide, N-methylol methacrylamide, N-ethanol methacryl-
amide, N-methylol maleimide, N-methylol maleamide,
N-methylol maleamic acid, N-methylol maleamic acid
esters, the N-alkylol amides of the vinyl aromatic acids
such as N-methylol-p-vinyl benzamide, and the like and
others. The preferred monomers of the N-alkylol amide
type because of their ready availability and relative low
cost are the N-alkylol amides of alpha,beta-monoolefini-
cally unsaturated monocarboxylic acids and the most
preferred are N-methylol acrylamide and N-methylol
methacrylamide. ’

The preferred interpolymers embodied in the present
invention are those composed of units derived from the
polymerization of a mixture of (1) from .about 90 to
99.8% by weight of at least one ester having the structure

CHz:CIJ—COOR’
R

wherein R is a member of the class consisting of hy-

rogen, an alkyl radical having from 1 to 4 carbon atoms,
a halogen and a cyano group and R’ represents an alkyl
radical having from 1 to 4 carbon atoms, (2) from 0 to
about 5% by weight of an alpha,beta-monoolefinically
unsaturated nitrile, (3) from about 0.1 to 5% by weight
of an alpha,beta-monoolefinically unsaturated monocar-
boxylic acid and (4) from about 0.1 to 5% by weight of
an N-alkylol amide of an alpha,beta-olefinically unsatu-
rated carboxylic acid having from 4 to 10 carbon atoms,



